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TI Nonhygroscopic crystals of benzimidazolyl pyridylmethyl 

sulfoxides and their preparation 
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AB Substantially solvent-free and stable crystals of benzimidazoles 

I (Rl = H or an N-protecting group; R2 , R3 , R4 = H, alkyl, haloalkyl, 
alkoxy, haloalkoxy; benzene ring may be substituted) or their salts are 
prepd. in an industrially advantageous method by a desolvation method. 
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TI Study of crystal modifications of Lansoprazole using FT- IR 

spectroscopy, solid-state NMR spectroscopy and FT-Raman spectroscopy 

AU Curin, A. Sitar; Grcman, M. / Vrecer, F.; Kotar- Jordan, B . ; Sustar, B. 

CS KRKA, d.d., Novo mesto, R&D Division, Novo mesto, 8501, Slovenia 

SO Farm. Vestn. (Ljubljana) (1997), 48(Pos. Stev.), 290-291 
CODEN: FMVTAV; ISSN: 0014-8229 

PB Slovensko Farmacevtsko Drustvo 

DT Journal 

LA English 

AB The characterization of crystal modifications of drugs is very 

important in pref ormulation studies due to their influence on the 
biopharmaceutic and stability properties of dosage forms. The isolated 
modification of lansoprazole were identified by FT-IR spectroscopy, 
solid-state NMR and FT-Raman spectroscopy. The main advantage of this 
technique is that there is no mech. stress applied on the sample during 
sample prepn. and scanning the spectra. 
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TI Study of influence of temperature and grinding on the crystalline state of 
lansoprazole 

AU Vrecer, F.; Kramar, A.; Curin, A.; Grcman, M . ; Kotar- Jordan, B. 
CS KRKA, d.d., Novo mesto, R&D Division, Novo mesto, 8000, Slovenia 
SO Farm. Vestn. (Ljubljana) (1997), 48(Pos. Stev.), 242-243 
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PB Slovensko Farmacevtsko Drustvo 
DT Journal 
LA English 

AB The polymorphic form B of lansoprazole underwent a spontaneous 

transformation into the stable form. The transformation was facilitated 
by temp, and applied mech. stress. Thus, in spite of a faster dissoln. 
rate of the form B than that of the form A, the form B cannot be used as 
such in the development of the dosage forms . 



JP 2000-181640 A3 20000616 
AB A novel crystal of (R) -2 - [ [ [3 -methyl -4 - (2,2, 2 -trif luoroethoxy) -2 - 

pyridinyl] methyl] sulfinyl] -lH-benzmidazole (lansoprazole) or a salt is 
useful as an excellent antiulcer agent. Amorphous (R) - lansoprazole , 
obtained by the chromatog. resoln. of racemic lansoprazole, was dissolved 
in acetone, and water was added with gentle heating. After being 
collected by filtration, the solid was washed with water, and washed with 
diisopropyl ether, and dried. A crystal seed was placed, and 
the mixt. was kept standing at room temp, overnight. Pptd. 
crystals were collected by filtration, washed with diisopropyl 
ether, and dried. These crystals were dissolved in acetone and 
water to yield a ppt . which was dried. The pptd. solid was filtered, 
washed with acetone-water, and dried. After repeated dissoln. of the 
solid in acetone and diisopropyl ether and washing and drying, 
crystals of R (+) -lansoprazole were obtained. 
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TI Preparation of new crystalline forms of lansoprazole 

IN Piechaczek, Janina; Glice, Magdalena; Cichy, Bozenna; Serafin, Jadwiga; 

Koziol, Anna; Cybulski, Jacek; Chilmonczyk, Zdzislaw 
PA Instytut Farmaceutyczny , Pol. 
SO PCT Int. Appl., 21 pp. 
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PRAI PL 1999-333847 A 19990618 

AB The polymorphism of lansoprazole is described where the cryst. forms I and 
II of lansoprazole were obtained and identified and a method of prepn. of 
lansoprazole in the pharmaceutically advantageous cryst. form I was 
developed by crystn. of crude lansoprazole from ethanol (contg. 
.ltoreq.10% water), followed by crystn. of lansoprazole of .gtoreq.99% 
purity from acetone. The form I finds application as an active ingredient 
of pharmaceutical compns . (no data) and cryst. data for forms lansoprazole 
I and II are presented. 
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TI Crystals of benzimidazole derivatives and their production 
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TI Purification and crystallization of (R) -lansoprazole as antiulcer agent 
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PA Takeda Chemical Industries, Ltd., Japan 
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AB A novel crystal of (R) -2 - [ [ [3 -methyl -4 - (2,2, 2 -trif luoroethoxy) -2 - 

pyridinyl] methyl] sulfinyl] - lH-benzmidazole (lansoprazole) or a salt is 
useful as an excellent antiulcer agent. Amorphous (R) -lansoprazole, 
obtained by the chromatog. resoln. of racemic lansoprazole, was dissolved 
in acetone, and water was added with gentle heating. After being 
collected by filtration, the solid was washed with water, and washed with 
diisopropyl ether, and dried. A crystal seed was placed, and the mixt . 
was kept standing at room temp, overnight. Pptd. crystals were collected 
by filtration, washed with diisopropyl ether, and dried. These crystals 
were dissolved in acetone and water to yield a ppt . which was dried. The 
pptd. solid was filtered, washed with acetone-water, and dried. After 
repeated dissoln. of the solid in acetone and diisopropyl ether and 
washing and drying, crystals of R (+) -lansoprazole were obtained. . 
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TI Determination of R(+)- and S (-) -lansoprazole using chiral stationary-phase 
liquid chromatography and their enantioselective pharmacokinetics in 
humans 

AU Katsuki, Hisakazu; Yagi, Hatsumi; Arimori, Kazuhiko; Nakamura, Chizuko; 
Nakano, Masahiro; Katafuchi, Shigeru; Fujioka, Yuhichi; Fujiyama, 
Shigetoshi 

CS Dep. Pharmacy, Kumamoto Univ. Hospital, Kumamoto, Japan 
SO Pharm. Res. (1996), 13(4), 611-15 
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DT Journal 
LA English 

AB Stereoselective and sensitive methods employing chiral stationary phase 




columns for HPLC detn. of enantiomers of lansoprazole in the human serum 
were developed and pharmacokinetic behaviors of the enantiomers were 
evaluated in seven subjects. Five chiral stationary phase columns: 
Chiralcel OD (cellulose tris (3 , 5 -dimethyl -phenylcarbamate) ) , OF (cellulose 
tris (4-chlorophenylcarbamate) ) , OG (cellulose tris (4- 

methylphenylcarbamate) ) and OJ (cellulose tris (4 -methylbenzoate) ) , and 
Chiralpak AS (amylose tris ( (S) -1-phenylethylcarbamate) ) were 
investigated. Chiralcel OD and Chiralpak AS columns gave a good resoln. 
of R( + )- and S (-) -enantiomers from racemic lansoprazole, but Chiralcel OF, 
OG, and OJ did not. The mean Cmax and the AUC values of R (+) -enantiomer 
were 3-5 times greater than those of S (-) -enantiomer following oral 
administration of 30 mg of racemic lansoprazole. The CLtot values of 
R (+) -enantiomer were significantly smaller than those of S (-) -enantiomer . 
Binding of R (+) -enantiomer to human serum proteins was significantly 
greater than that of S (-) -enantiomer . The mean metabolic ratio 
(metabolites/parent compd.) in human liver microsomes of S (-) -enantiomer 
was significantly greater than that of R (+) -enantiomer . The 
stereoselective pharmacokinetics of lansoprazole enantiomers is likely due 
to its stereoselective protein binding and/or metab. 
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TI Crystals of benzimidazole derivatives and their production 
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AB Substantially solvent-free and stable crystals of benzimidazoles I (Rl = H 
or an N-protecting group; R2 , R3 , R4 = H, alkyl, haloalkyl, alkoxy, 
haloalkoxy; benzene ring may be substituted) or their salts are prepd. in 
an industrially advantageous method by a desolvation method. 
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AB The title comps . [I; Rl = H, MeO, F3C; R2 , R3 = H, Me; R4 = fluoroalkyl; n 
= 0, .1] were prepd. as antiulcer agents. Thus, 2 , 3 -dimethyl -4- 
nitropyridine 1-oxide was alkoxylated with HOCH2CF2CF3, then heated with 
Ac20 and sapond., to give (pentaf luoropropoxy) pyridinemethanol II. This 
was chlorinated and condensed with 2 -mercaptobenzimidazole to give I (Rl = 
R3 = H, R2 = Me, R4 = CH2CF2CF3) (III) . In rats III inhibited 
indomethacin- induced ulcers with an IC50 of 3.7 mg/kg orally. 
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AB Enantiomerically pure or enriched sulfoxides are prepd. by stereoselective 
biol. redn. of the racemic sulfoxides. Thus, racemic omeprazole was 
reacted with Proteus vulgaris, reducing (-) -omeprazole to leave 
( + ) -omeprazole in >99% enantiomeric excess. 
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AB The title compds . [I; Rl = H, protecting group; R2-R4 = H, (f luoro) alkyl , 
alkoxy; the A ring may be substituted] , known antiulcer agents, were 
prepd. by oxidn. of the corresponding sulfides with H202 in the presence 
of vanadium compds. 2 - [ [3 -Methyl -4- (2 , 2 , 2 -trif luoroethoxy) pyrid-2 - 
yl] methylthio] benzimidazole in CH2C12 was treated with a mixt . of H202 and 
V205 in Me3COH. The mixt. was stirred 1 h at room temp, to give 93.2% of 
the corresponding sulfinyl compd. 
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TI Investigation of glassy state of two novel benzimidazole derivatives 
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AB Amorphous forms of 3 , 5 -dimethyl -4 -methoxy-2 - [ [ (5 -methoxy- 1H- 
benzimidazol-2-yl) sulfinyl] methyl] pyridine (PP/K-06) and 
2- [ [ [2 (1H) -benzimidazolyl] sulfinyl] methyl] -3-methyl-4- (2,2,2- 
trif luoroethoxy) pyridine (PP/K-10) were prepd. by spray drying. Low 
dissoln. rates of both substances in comparison to the cryst. forms were 
attributed to partial crystn. and agglomeration, which occurred within 
minutes after contact with the dissoln. medium. The amorphous 
form of PP/K-10 was stable under moderate compression. DSC scans of 
compressed PP/K-10 revealed decreased relaxation enthalpy and asym. 
crystn. exotherm followed by .gtoreq.l endotherm in the range 
120 . 0-140 . 0 .degree . ; the new endotherms were attributed to new 

polymorphic 

forms of PP/K-10. 
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RL: PRP (Properties) 

(investigation of glassy state of novel benzimidazole derivs . ) 
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CAS REACT 128:22909; MARPAT 128:229 
A novel process for the prepn. of 
sulfinyl heterocyclic compd. contg 
The process is carried out by mixi 
weak base and a magnesium source, 
selected to result in residues whi 
reaction. The invention also rela 
in medicine. Thus, 5-methoxy-2- [ [ 
pyridinyl) methyl] sulfinyl] -IH-benz 
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a magnesium salt of a substituted 

an imidazole moiety is described., 
ng the substituted heterocycie with a 

The base and the magnesium source are 
ch are easy to remove during the 
tes to the use of the compds . obtained 
(4-methoxy-3, 5~dimethyl-2- 
imidazole magnesium salt was obtained 



the reaction of the corresponding free base with aq. NH3 and MgS04.7H20 
MeOH soln. 
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AB The present invention relates to a novel cryst. form of 

5-methoxy-2- [ [ (4-methoxy-3, 5-dimethyl-2-pyridinyl ) methyl] sulfinyl] -1H- 
benzimidazole (omeprazole) . Further, the present invention also relates 
to the use of the novel cryst. form of omeprazole for the treatment of 
gastrointestinal disorders, and pharmaceutical compns . contg. it as well 
as processes for the prepn. of the novel cryst. form of omeprazole. The . 
cryst. omeprazole, exhibiting specified x-ray powder diffraction pattern, 
is more thermodynamically stable at room temp, than the other cryst. form 
of omeprazole. 
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IN lH-Benzimidazole, 2- [ (S) - [ [3 -methyl -4- (2 , 2 , 2 -trif luoroethoxy) -2- 

pyridinyl] methyl] sulf inyl] - (9CI) 
MF C16 H14 F3 N3 02 S 
CI COM 

Absolute stereochemistry. Rotation (-) . 
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IN lH-Benzimidazole, 2 - [ (R) - [ [3 -methyl -4- (2 , 2 , 2 -trif luoroethoxy) -2- 

pyridinyl] methyl] sulfinyl] - (9CI) 
MF C16 H14 F3 N3 02 S 
CI COM 

Absolute stereochemistry. Rotation ( + ) . 
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IN lH-Benzimidazole, 2- [ (R) - [ [3 -methyl -4 - (2 , 2 , 2 -trif luoroethoxy) 

pyridinyl] methyl] sulf inyl] - (9CI) 
MF C16 H14 F3 N3 02 S 
CI COM 

Absolute stereochemistry. Rotation ( + ) . 
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IN lH-Benzimidazole, 2- [ (S) - [ [3 -methyl-4- (2 , 2 , 2 -trif luoroethoxy) 

pyridinyl] methyl] sulf inyl] - (9CI) 
MF C16 H14 F3 N3 02 S 
CI COM 

Absolute stereochemistry. Rotation (-) . 
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AB Substantially solvent-free and stable crystals of benzimidazoles I (Rl = H 
or an N-protecting group; R2 , R3 , R4 = H, alkyl, haloalkyl, alkoxy, 
haloalkoxy; benzene ring may be substituted) or their salts are prepd. in 
an industrially advantageous method by a desolvation method. 
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IN lH-Benzimidazole, 2- [ [ [3-methyl-4- (2,2, 2 - trif luoroethoxy) -2- 

pyridinyl] methyl] thio] - (9CI) 
MF C16 H14 F3 N3 O S 
CI COM 
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IN 2-Pyridinemethanol, 3 -methyl -4- (2 , 2 , 2 -trif luoroethoxy) - (9CI) 
MF C9 H10 F3 N 02 
CI COM 
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IN 2H-Benzimidazole-2-thione, 1,3-dihydro- (9CI) 
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Pyridine, 2 , 3 -dimethyl-4 -nitro- , 1-oxide (9CI) 
C7 H8 N2 03 
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IN Pyridine, 2 , 3 -dimethyl -4 - (2 , 2 , 2 -trif luoroethoxy) - , 1 -oxide (9CI) 
MF C9 H10 F3 N 02 



0- CH2-CF3 



**PROPERTY DATA AVAILABLE IN THE 'PROP' FORMAT** 



L4 10 ANSWERS REGISTRY COPYRIGHT 2 0 02 ACS 

IN Ethanol, 2 , 2 , 2 -trif luoro- (6CI, 8CI, 9CI) 
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IN lH-Benzimidazole, 2- [ [ [3 -methyl -4 - (2 , 2 , 2 -trif luoroethoxy) -2- 

pyridinyl] methyl] sulfinyl] - (9CI) 
MF C16 H14 F3 N3 02 S 
CI COM 
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IN Ethanol, compd. with 2 -[[ [3 -methyl -4 - (2 , 2 , 2 -trif luoroethoxy) -2 - 

pyridinyl] methyl] sulfinyl] -lH-benzimidazole (1:1) , monohydrate (9CI) 
MF C16 H14 F3 N3 02 S . C2 H6 O . H2 O 
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H3C— CH2-OH 
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IN Pyridine, 2 , 3 -dimethyl- (9CI) 
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AB Crystals of sulfoxides I [Rl = H, OMe, OCHF2 ; R2 = Me, OMe; R3 = 

0(CH2)30Me, OMe , OCH2CF3; R4 = H f Me; B = H, alkali metal, 1/2 alk. earth 
metal] or their salts, useful as gastric acid secretion inhibitors or 
antiulcer agents (no data) , are prepd. by crystn. of amorphous I or I 
acetone complexes from lower fatty acid esters. I [Rl = R4 = H, R2 = Me, 
R3 = 0(CH2)30Me, B = Na] (II) acetone complex was dissolved into AcOEt and 
crystd. to give 93.2% II, which was stored at 25. degree, and 50.04% 
relative humidity for 2 wk to show 0.23% wt . increase, vs. .gtoreq.7% wt . 
increase, for amorphous II. 
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AB Cryst. S-isomer of 2 - [ [ [3 -methyl -4 - (2 , 2 , 2 -trif luoroethoxy) -2 - 

pyridinyl] methyl] sulfinyl] -lH-benzimidazole (I) or salts thereof, useful 
as antiulcer agents at 5-150 mg/day p.o., are prepd. and their 
crystal structures detd. by powder x-ray diffraction. Chromatog. 
resoln. of racemic I on a Chiralcel OD column with 85:15 
hexane/isopropanol mobile phase gave amorphous (S)-I of 93.3% ee, which 
was dissolved in acetone, the soln. was gently heated while adding H20, 
the soln. was kept at room temp, overnight and subject to repeated 
supersonic treatment and recrystn. to give cryst. (S) -I of 99.4% ee . 
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TI Lansoprazole, an antiulcerative drug 
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AB Lansoprazole, 2- ({ [3 -methyl -4 - (2 , 2 , 2 -trif luroethoxy) pyridin-2 - 

yl] methyl }sulf inyl) -lH-benzimidazole, C16H14F3N302S , is an antiulcerative 
agent. The mols. in the lattice are held together by intermol . H bonds 
between the NH group of benzimidazole and the sulfinyl O atom. 
Crystallog. data are given. 
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